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Abstract: A total of 15 rare plant species, including CR species of Abelia spathulata Siebold & Zucc., Tricularia
yakusimensis Masam., Wikstroemia ganpi (Siebold & Zucc.) Maxim., EN species of Jeffersonia dubia (Maxim.)
Benth. & Hook.f., Hololeion maximowiczii Kitam., Deutzia paniculata Nakai, VU species of Drosera rotundifolia L.,
Pogonia japonica Rchb.f., Euphorbia fauriei H.Lev. & Vaniot, LC species of Iris ensata var. spontanea (Makino)
Nakai, Lysimachia coreana Nakai, Iris ensata var. spontanea (Makino) Nakai, Utricularia racemosa Wall. and DD
species of Veronica pusanensis Y.Lee and Glaux maritima var. obtusifolia Fernald, were observed during the study
conducted on the distribution of rare plant species in the Ulsan·Busan·Yangsan region. Of the 15 taxa, 3 were trees
and 12 were herbs. 6 taxa (Tricularia yakusimensis Masam., Hololeion maximowiczii Kitam., Drosera rotundifolia L.,
Pogonia japonica Rchb.f., Iris ensata var. spontanea (Makino) Nakai, Utricularia racemosa Wall.) were those found
in wetlands, 4 taxa (Wikstroemia ganpi (Siebold & Zucc.) Maxim., Jeffersonia dubia (Maxim.) Benth. & Hook.f.,
Lysimachia coreana Nakai, Iris ensata var. spontanea (Makino) Nakai) on mountain slopes, 3 taxa (Euphorbia fauriei
H.Lev. & Vaniot, Veronica pusanensis Y.Lee, Glaux maritima var. obtusifolia Fernald) in the coastal region, and 2
taxa (Abelia spathulata Siebold & Zucc., Deutzia paniculata Nakai) in the valley area. In the case of rare plant
species found in wetlands, there has been damage caused by coast elevation, forest road construction and farming,
and in the case of other rare plant species, there has been damage caused by developments and other detrimental
factors. Wikstroemia ganpi (Siebold & Zucc.) Maxim. and Veronica pusanensis Y.Lee are especially in need of
protective measures, since their habitat is decreasing and they are being damaged via picking.
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Introduction
Currently, the world is experiencing rapid climate changes,
with phenomena of exceptional high and low temperatures.
Undiscriminatory developments have led to extinctions,
and reduced biodiversity caused by habitat destruction has
reached a critical level all across the globe. Many scholars
have stated that 20% of the 250,000 vascular plant species
will become extinct within the next 50 years (Wilson, 1998;
Falk and Olwell, 1992; Bames, 1993).
In Korea, rare plant species selected from approximately
4,900 native plants are managed. 106 taxa of rare plant
species in Korea were reported by Park (1975), 118 taxa by
Lee (1983) and 79 taxa by Lee (1987). Furthermore, the
Ministry of Environment (1993) reported 132 taxa, and the
Ministry of Environment (1998) selected 58 taxa as protected
species and later selected a total of 78 taxa in 2001.
Furthermore, the Korea Forest Service (1997) reported 217
taxa of rare plant species and 41 candidate species, for a
total of 258 taxa, and Hyun (2001) selected 174 rare plant
species taxa (Shin et al., 2010).
Outside of Korea, Japan has selected 17 EX taxa, 12 EW
taxa, 471 CR taxa, 410 EN taxa, 517 VU taxa, 7 NT and
DD taxa in accordance with standards set by the IUCN and
selected a total of 1,427 rare species, excluding NT and DD
species. China and Mongolia followed the New Zealand
method and classified into classes I to III, and China
selected 385 rare plant species, while Mongolia selected 84
rare plant species (Korea forest service, 2008).
Ulsan is surrounded by relatively high mountains, such
as Cheonhyosan (Mt.) (992 m), Shinbulsan (Mt.) (1208 m),
Gajisan (Mt.) (1240 m) and Goheonsan (Mt.) (1033 m), and
borders the sea to its southeast side. Busan is surrounding
by mountains such as Geumjungsan (Mt.) (802 m), Jangsan
(Mt.) (634 m) and Baekyangsan (Mt.) (642 m) and borders
the sea to its south. Yangsan is surrounding by mountains
such as Yeongchuksan (Mt.) (1081 m), Cheonseongsan
(Mt.) (920 m) and Togoksan (Mt.) (855 m) and borders
Ulsan and Busan. Since Ulsan and Busan are near the sea,
they are characterized by maritime climate and warm
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temperate climate species. Mountains in the Ulsan, Yangsan
and Busan region include small wetlands and therefore
include a wide range of plants.
Recent studies on the flora of major mountains of Ulsan,
Busan and Yangsan include those by Chol et al. (2003),
Cho et al. (2007), Lee & Moon (2007), Shin & Lee (2009),
Kim et al. (2010) and Lee et al. (2011), and a percentage of
them have provided specimens as evidence. However, most
studies conducted are on plant colonies and state of
vegetation, and there have been almost no studies on rare
plant species. Therefore, this study was conducted to
examine the IUCN standard rare plant species of the Ulsan,
Busan, Yangsan region, instead of to study the flora of a
typical survey area, in order to provide basic data for the
monitoring of rare plant species.
Study Content and Methods
Rare plant species were divided into species extinct in the
wild (EW), critically endangered species (CR), endangered
species (EN), vulnerable species (VU), least concerned
species (LC) and data deficient species (DD) based on the
IUCN Red List, and rare plant species were studied based
on standards established by the Korean Forest Services
(2008). This study was conducted over 15 sessions on the
Ulsan, Busan and Yangsan region between April and
November of 2011 (Fig. 1). Detailed habitat field book and
distribution of each individual for the monitoring of each
rare plant species was organized in a diagram (shrubs:
5 m×5 m, herbs: 1 m×1 m) (Appendix 1), and the location
of each confirmed rare plant species were determined using
a GPS. Scientific and Korean names of the species were
based on documents by the Korea National Arboretum and
The Plant Taxonomic Society of Korea (2007). Specimens,
reproductive organs and seeds for plant identification were
collected by the Gyeongsangnam-do Arboretum.
Results and Discussion
A total of 15 rare plant species, including CR species of
Abelia spathulata Siebold & Zucc., Tricularia yakusimensis
Masam., Wikstroemia ganpi (Siebold & Zucc.) Maxim., EN
species of Jeffersonia dubia (Maxim.) Benth. & Hook.f.,
Hololeion maximowiczii Kitam., Deutzia paniculata Nakai,
VU species of Drosera rotundifolia L., Pogonia japonica
Rchb.f., Euphorbia fauriei H.Lev. & Vaniot, LC species of
Iris ensata var. spontanea (Makino) Nakai, Lysimachia
coreana Nakai, Iris ensata var. spontanea (Makino) Nakai,
Utricularia racemosa Wall. and DD species of Veronica
pusanensis Y.Lee and Glaux maritima var. obtusifolia
Fernald, were observed during the study conducted on the
on the distribution of rare plant species in the survey area
Fig. 1. Map of investigated area - Ulsan, Busan, Yangsan.
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(Table 1, Fig. 2).
The 15 rare plant species taxa were observed in wetlands,
mountain slopes, coasts and valleys. 6 taxa were found in
wetlands, 4 taxa in mountain slopes, 3 taxa in coastal
region, and 2 taxa in valleys. Rare plant species found in
wetlands and coasts were composed primarily of the herbs
layer. 7 out of 15 rare plant species taxa were found on
northeastern slopes, and 4 taxa were found on southeastern
slopes. The slope between wetlands and coasts was only
between 0o and 5o, with slopes in the other areas ranging
between 10o and 30o (Table 2).
Critical Endangered/CR
Abelia spathulata Siebold & Zucc.
Abelia spathulata Siebold & Zucc. is found in Japan and
Korea and have recently been discovered in Milyang,
Gyeongnam and Yangsan-si (Korea forest service, 2008).
Colonies of over 200 individuals have been continuously
observed in the valleys of Cheongseongsan (Mt.), Yangsan-
si, Gyeongsangnam-do and, and they are found living on
northwestern slopes of the valley area (Table 2). Quercus
variabilis Blume, Quercus mongolica and Styrax obassia
Siebold & Zucc are dominant in the tree-1 layer of the
natural habitat of Abelia spathulata Siebold & Zucc., Acer
pseudosieboldianum (Pax) Kom. and Styrax obassia
Siebold & Zucc are dominant in the tree-2 layer, Thea
sinensis L., Sasa borealis (Hack.) Makino and Lindera
obtusiloba Blume var. obtusiloba are dominant in the shrub
layer, and Sasa borealis (Hack.) Makino and Carex
okamotoi OHWI are dominant in the herbaceous layer.
Abelia spathulata Siebold & Zucc. individuals of certain
areas are located near hiking trails and have been damaged
by hiking equipments, therefore requiring protective
measures.
Tricularia yakusimensis Masam.
Tricularia yakusimensis Masam. is found in wetlands on
mountains of Japan and Korea and are distributed across
Yangsan-si, Ulsan, Busan and Jeju in Korea (Korea forest
service, 2008). It is found in a number of wetlands on the
peak of Cheongseongsan (Mt.) of Yangsan-si, and over 500
individuals have been observed in each wetland. Vegetation
in the natural habitat did not include tree-1 layer, tree-2
layer and shrub layer, and Molinia japonica Hack.,
Rhynchospora fujiana Makino, Sanguisorba tenuifolia
Fisch. ex Link var. tenuifolia and Utricularia racemosa
Wall. were observed in the herbaceous layer. There is
concern regarding damage to the natural habitat as a result
of coast elevation and road construction, since the area is
located near roads.
Wikstroemia ganpi (Siebold & Zucc.) Maxim.
Wikstroemia ganpi (Siebold & Zucc.) Maxim. is found in
China and Korea and are distributed across Yeosu of
Jeollanam-do, Namhae of Gyeongsangnam-do, Dongrae-
gu of Busan and Goheung-gun of Jeollanam-do in Korea
(Hong et al., 1999; Korea forest service, 2008). During this
study, the species was observed continuously along a part
of coastal roads in Gijang-gun, Busan region and in plains
or forests with excellent exposure to sunlight. Pinus thunbergii
PARL. is dominant in the tree-2 layer, Eurya japonica,
Rhododendron yedoense var. poukhanense (Lev.) Nakai
and Wikstroemia ganpi (Siebold & Zucc.) Maxim. are
dominant in the shrub layer, and Artemisia princeps Pamp,.
Arundinella hirta (Thunb.) Koidz. and Rosa wichuraiana
Crep. ex Franch. & Sav. are dominant in the herbaceous
layer. The species’ natural habitat has been damaged by
road expansion works, and the plant's beautiful flowers are
at risk of being picked.
Table 1. The list of  rare plants-Yangsan, Busan, Ulsan
Degree Scientific name/Korean name Location(GPS) Taxa
CR
Abelia spathulata Siebold & Zucc. 주걱댕강나무 N35
o26'30.8''/ E129o06'00.5''
3Utricularia yakusimensis Masam. 자주땅귀개 N35
o27'22.1''/ E129o08'34.5''
Wikstroemia ganpi (Siebold & Zucc.) Maxim.  거문도닥나무 N35
o13'26.1''/ E129o14'20.8''
EN
Hololeion maximowiczii Kitam. 께묵 N35
o27'22.1''/ E129o08'34.5''
3Deutzia paniculata Nakai 꼬리말발도리 N35
o39'41.4''/ E129o23'14.1''
Jeffersonia dubia (Maxim.) Benth. & Hook.f. 깽깽이풀 N35
o32'32.1''/ E129o15'02.9''
VU
Drosera rotundifolia L. 끈끈이주걱 N35
o39'57.0''/ E129o22'26.4''
3Pogonia japonica Rchb.f. 큰방울새란 N35
o39'57.4''/ E129o22'17.7''
Euphorbia fauriei H.Lev. & Vaniot 두메대극 N35
o13'53.4''/ E129o14'40.0''
LC
Lysimachia coreana Nakai 참좁쌀풀 N35
o35'19.3''/ E129o27'43.8''
4
Iris ensata var. spontanea (Makino) Nakai 꽃창포 N35
o32'44.2''/ E129o27'04.0''
Penthorum chinense Pursh 낙지다리 N35
o36'27.6''/ E129o27'09.0''
Utricularia racemosa Wall. 이삭귀개 N35
o27'22.1''/ E129o08'34.5''
DD
Veronica pusanensis Y.Lee 부산꼬리풀 N35
o13'53.2''/ E129o14'39.4''
2
Glaux maritima var. obtusifolia Fernald 갯봄맞이 N35
o35'54.3''/ E129o27'47.5''
Total - - 15
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Endangered Species/EN
Hololeion maximowiczii Kitam.
Hololeion maximowiczii Kitam. is found in Japan and
Korea, and it is observed in wetlands across Korea in small
numbers (Korea forest service, 2008). They are observed at
the peak of Cheonseongsan (Mt.) in Yangsan-si, with
approximately 10 individuals found independently. The
species is found in peat deposits with little water, there were
no tree-1 layer, tree-2 layer and shrub layer, and Utricularia
racemosa Wall., Eriocaulon sikokianum Maxim., Sanguisorba
tenuifolia Fisch. ex Link var. tenuifolia and Molinia
japonica Hack. are found in the herbaceous layer. The
natural habitat at risk of disappearing as a result of coast
elevation.
Deutzia paniculata Nakai
Deutzia paniculata Nakai is found in Gyeongsangbuk-do
(Yeongcheon-si, Cheongdo-gun), Gyeongsangnam-do
(Milyang-si, Yangsan-si), Dong-gu of Daegu and Ulju-gun
of Ulsan-si (Korea forest service, 2008). They form small
colonies in Yangsan-si Cheonseongsan (Mt.) and Daean-
dong of Ulsan-si, and are grown in most rocky areas of
valleys. Quercus variabilis Blume and Cornus controversa
Hemsl. ex Prain are dominant in the tree-1 layer of the
natural habitat of Deutzia paniculata Nakai, Styrax obassia
Siebold & Zucc and Sapium japonicum Pax et Hoffm. are
dominant in the tree-2 layer, Cornus controversa Hemsl. ex
Prain, Lindera obtusiloba Blume var. obtusiloba and
Deutzia paniculata Nakai are dominant in the shrub layer,
Fig, 2. The photograph of rare plants-Yangsan, Busan, Ulsan (A: Abelia spathulata Siebold & Zucc., B: Utricularia yakusimensis Masam., C:
Wikstroemia ganpi (Siebold & Zucc.) Maxim. D: Hololeion maximowiczii Kitam. E: Deutzia paniculata Nakai, F: Jeffersonia dubia (Maxim.)
Benth. & Hook.f., G: Drosera rotundifolia L., H: Pogonia japonica Rchb.f. I: Euphorbia fauriei H.Lev. & Vaniot, J: Lysimachia coreana Nakai, K:
Iris ensata var. spontanea (Makino) Nakai, L: Penthorum chinense Pursh, M: Utricularia racemosa Wall., N:Veronica pusanensis Y.Lee O: Glaux
maritima var. obtusifolia Fernald, P: Abelia spathulata Siebold & Zucc.- Plant specimen)
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and Sasa borealis (Hack.) Makino and Persicaria fauriei
(Lev. & Vnt.) Nakai are dominant in the herbaceous layer.
Damage to those located near hiking trails is predicted, but
other areas experience low level of damage.
Jeffersonia dubia (Maxim.) Benth. & Hook.f.
Jeffersonia dubia (Maxim.) Benth. & Hook.f. is found in
Gangwon-do, Gyeonggi-do, Chungcheongbuk-do, Jeollanam-
do, Gyeongsangbuk-do and Gyeongsangnam-do, and while
they are found in high numbers, they are picked quite often
as a result of their beautiful flowers (Korea forest service,
2008). During this study, they were observed in small
numbers in Yeongchuksan (Mt.) of Mugeo-dong, Ulsan-si
and mixed forest regions. Quercus aliena Bl. is dominant in
the tree-1 layer, Castanea crenata is dominant in the tree-2
layer, Viburnum erosum Thunb. and Stephanandra incisa
(Thunb.) Zabel var. incisa are dominant in the shrub layer,
and Desmodium podocarpum var. mandshuricum Maxim.,
Clematis mandshurica Ruprecht and Chloranthus japonicus
Siebold are dominant in the herbaceous layer. Significant
damage to the natural habitat has been caused by 2 lane
road construction in the upper region of the species’ natural
habitat. Therefore, studies on nearby regions are required.
Vulnerable/VU
Drosera rotundifolia L.
Drosera rotundifolia L. is a insectivorous plant found in
mountain wetlands and high-altitude mountain wetlands
across Korea, and during this study, the species was observed
in wetlands of Dongdaesan (Mt.) of Ulsan-si. They were
found in small size but high number in wetlands, and
approximately 20 individuals were found in the middle of
roads. They are found in the lower parts of rice plants, such
as Molinia japonica Hack. and Carex maximowiczii var.
maximowiczii, and Cyperaceae plants in wetlands, as well
as humid and shaded areas near roads. Drosera rotundifolia
Table 2. The habitat characteristics of rare plants-Yangsan, Busan, Ulsane
Site (Species) A B C D E F G
Altitude (m) 115 618 12 618 265 66 427
Aspect N(10) SE(130) NE(40) SE(130) NE(35) NE(50) W(270)
Gradient (o) 30 5 15 5 15 10 5
Landform Valley Swamp Slope Swamp Valley Slope Swamp
Soil class Boulder Clay Loam Clay Boulder Loam Loam
Crown density 60 10 10 0 60 45 45
Tree layer (Mean)
Height (m) 12 - - - 10 5 -
DBH (cm) 25 - - - 23 18 -
Subtree layer (Mean)
Height (m) 5.5 - 4 - 5 3 3
DBH (cm) 8 - 8 - 10 5 5
Shrub layer (Mean)
Height (m) 1.5 - 2 - 1.2 1.5 1.2
DBH (cm) 1 - 2 - 1 1 1.5
Herb layer (Mean) Height (m) 0.3 0.2 0.4 0.3 0.2 0.2 0.4
Table 2. Continued
Site H I J K L M N O
Altitude (m) 436 5 55 50 31 618 5 13
Aspect W(280) NE(30) NE(50) E(80) SE(120) SE(130) NE(30) NE(30)
Gradient (o) 0 5 15 10 0 5 5 0
Landform Swamp Beach Slope Slope Swamp Swamp Beach Beach
Soil class Clay Sand Loam Loam Clay Clay Sand Sand
Crown density 90 0 15 10 0 10 0 0
Tree layer (Mean)
Height (m) - - - - - - - -
DBH (cm) - - - - - - - -
Subtree layer (Mean)
Height (m) - - - 4 - - - -
DBH (cm) - - - 3.5 - - - -
Shrub layer (Mean)
Height (m) - - 1.5 1.5 - - - -
DBH (cm) - - 2.5 1.5 - - - -
Herb layer(Mean) Height (m) 0.5 0.15 0.6 0.6 0.35 0.3 0.1 0.2
A: Abelia spathulata Siebold & Zucc., B: Utricularia yakusimensis Masam., C: Wikstroemia ganpi (Siebold & Zucc.) Maxim., D: Hololeion maximowiczii Kitam. E: Deutzia
paniculata Nakai, F: Jeffersonia dubia (Maxim.) Benth. & Hook.f., G: Drosera rotundifolia L., H: Pogonia japonica Rchb.f. I: Euphorbia fauriei H.Lev. & Vaniot, J:
Lysimachia coreana Nakai, K: Iris ensata var. spontanea (Makino) Nakai, L: Penthorum chinense Pursh, M: Utricularia racemosa Wall., N:Veronica pusanensis Y.Lee O:
Glaux maritima var. obtusifolia Fernald
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L. within wetlands, are at low risk of damage, but those in
the middle of roads are at high risk and therefore need to be
moved.
Pogonia japonica Rchb.f.
Pogonia japonica Rchb.f. is found in mountain wetlands
and high-altitude mountain wetlands. During this study,
approximately 40 individuals of the species were observed
in humid areas of fallow fields of Dongdaesan (Mt.) of
Ulsan-si and low parts of Molinia japonica Hack. colonies.
The species is facing high risk of damage, because the area
surrounding the natural habitat is being reformed and used
as farmland, and therefore requires protective measures.
Euphorbia fauriei H.Lev. & Vaniot
Euphorbia fauriei H.Lev. & Vaniot is distributed widely
along sea coast or rivers of Gijang-gun, Busan and Hallasan
(Korea forest service, 2008). They are found in parts of the
coasts of Gijang-gun, Busan, and approximately 30 individuals
were observed during the study. They were found living
with Miscanthus sinensis var. purpurascens (Andersson)
Rendle, Zoysia macrostachya, Scutellaria strigillosa Hemsl.,
Rosa wichuraiana Crep. ex Franch. & Sav. and Lathyrus
japonicus Willd.. While the natural habitat has received a
low level of damage, the area is at high risk of damage by
natural disasters, such as typhoons.
Least Concrned/LC
Lysimachia coreana Nakai
Lysimachia coreana Nakai is a native species of Korea and
is found on a limited level across Korea (Korea Forest
Service, 2008). They were found in mountains of Dangsa-
dong, Ulsan-si in small colonies of approximately 50
individuals. Their natural habitat did not include tree-1
layer and tree-2 layer, since the area had experience a fire
breakout in the past. Quercus serrata Thunberg is dominant
in the shrub layer, and Commelina communis L., Miscanthus
sinensis var. purpurascens (Andersson) Rendle, Rubus
oldhamii Miq. and Dryopteris erythrosora (D.C.Eaton)
Kuntze are dominant in the herbaceous layer. While there
was low level of damage to the area, it is predicted that
trees introduced to the area will not adapt.
Iris ensata var. spontanea (Makino) Nakai
Iris ensata var. spontanea (Makino) Nakai is found in
relatively high numbers in wetlands and plains across
Korea. They were observed in wetlands and plains of
Ulsan, Yangsan and Busan. They form small colonies in
wetlands and are found independently in plains centered in
forests. While there is low level of artificial level of
damage, it is predicted that the area to the boundaries of the
plains will be destroyed.
Penthorum chinense Pursh 
Penthorum chinense Pursh is found in high numbers in
wetlands and abandoned paddy fields across Korea.
Approximately 50 individuals were found living with Salix
gracilistyla Miq., Juncus effusus var. decipiens Buchenau,
Oenanthe javanica (Blume) DC. and Persicaria thunbergii
(Siebold &Zucc.) H.Gross ex Nakai in Ulsan-si in
abandoned paddy fields of Gangdong-dong. While the
natural habitat has experienced little damage via plant
picking, the plant must be moved to another location, since
their natural habitat is at risk of being used for farming.
Utricularia racemosa Wall.
Utricularia racemosa Wall. is found in Japan and Korea
and is observed in Gyeonggi-do, Gangwon-do, Jeollabuk-
do and Gyeongsangnam-do in Korea (Korea forest service,
2008). They are found in high numbers in wetlands on
peaks of Cheonseongsan (Mt.) in Yangsan-si and are found
with Eriocaulon sikokianum Maxim., Sanguisorba tenuifolia
Fisch. ex Link var. tenuifolia, Isachne globosa (Thunb.) O.
Kuntze, Molinia japonica Hack. and Fimbristylis subbispicata
Nees & Meyer in the peat deposits. They are found in many
parts of wetlands and are at low risk of extinction.
Data Deficient/DD
Veronica pusanensis Y.Lee
Veronica pusanensis Y.Lee is found in small colonies on
slopes or between rocks in coastal regions of Gijang-eup,
Busan. It was observed with Aster sphathulifolius Maxim.,
Scutellaria strigillosa Hemsl., Lysimachia mauritiana Lam.
and Calystegia soldanella (L.) Roem. & Schultb, and they
have been evidence of their beautiful flowers having been
picked. The preservation of their natural habitat is crucial,
since it is located in survey site 1 of this study.
Glaux maritima var. obtusifolia Fernald
Glaux maritima var. obtusifolia Fernald is found in Japan,
Russia, the US and Korea and is found in Sokcho,
Gangwon-do and Ulsan-si (Korea forest service, 2008). It
was observed in parts of the coastal region of Dangsa-dong,
Ulsan-si, and each colony consists of approximately 500
individuals. Their natural habitat is characterized by
constant inflow of saltwater and freshwater. They are found
with other species, such as Triglochin maritimum L. and
Eleocharis kamtschatica f. reducta (Ohwi) Ohwi. The plant
is at low risk of damage from picking, since the plant itself
is quite small.
Conclusion
A total of 15 rare plant species, including 3 CR species,
such as Abelia spathulata Siebold & Zucc., 3 EN species,
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including Hololeion maximowiczii Kitam., 3 VU species,
including Drosera rotundifolia L., 4 LC species, including
Lysimachia coreana Nakai, and 2 DD species, including
Veronica pusanensis Y.Lee, were observed during the study
conducted on the distribution of rare plant species in the
Ulsan, Busan and Yangsan region. The 15 rare plant species
taxa were observed in wetlands, slopes of mountains in
Ilsan, coasts and valleys. 6 taxa were found in wetlands, 4
taxa in slopes of mountains in Ilsan, 3 taxa in coastal
region, and 2 taxa in valleys. 7 out of 15 rare plant species
taxa were found in northeaster slope, and 4 taxa were found
in southeastern slope. Rare plant species in wetlands have
been receiving damage from coast elevation, road construction
and tilling, and other rare plant species are being damaged
by damage, developments and hiking equipments. Wikstroemia
ganpi (Siebold & Zucc.) Maxim., Jeffersonia dubia
(Maxim.) Benth. & Hook.f. and Veronica pusanensis Y.Lee
especially are experiencing habitat reduction and other
damages and thus require protective measures.
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Appendix 1. The schematic of rare plants-Yangsan, Busan, Ulsan
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